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@ Medicament adsorbates with surfactant and their preparation. 

&f A medicament adsorbate and process for making same. 
The medicament adsorbate comprises a complex magnesium 
aluminum, silicate having sorbed therein a medicament drug 
and a surfactant. 
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Description 

. MEDICAMENT ADSORBATES WTTH SURFACTANT AND THEIR PREPARATION 

This Invention relates to a medicament adsorbate which contains a complex magnesium aluminum silicate 

having sorted therein a medicament drug and a surfactant. 
5 The use of complex magnesium aluminum silicate has been taught In the literature as a method to render 

bftter drug principles tasteless in liquid, tablet and chewable dosage forms which become bioavailable when 

the adsorbate reaches the low pH acid media of the stomach. 

Patent 3.337.402 to Zentner discloses the formation of a sedative composition using 7-ch!oro-1 -methyl- 

5-phenyl-3H-1,4-benzodiazepln-2(1H)-one adsorbed on a complex magnesium aluminum silicate. Zentner 
10 notes that when the drug is first dissolved in a lower molecular weight monohydroxy aliphatic alcohol or in an 

aqueous alcohol mixture and then mixed with a complex magnesium aluminum siRcate. the bitter taste and 

anesthetizing effect on the tongue associated with the drug is reduced or eliminated. Zentner also discloses 

that the adsorbate may be mixed with other ingredients to fonn lozenges, tablets, candies, capsules and 

suspensions. 

IS U.S. Patent 3,667.819 to Idson, et ai. discloses the formation of a decongestant composition using 
phenylpropanolamine hydrochloride adsorbed on a complex magnesium aluminum sincate. The objectionable 
taste of phenylpropanolamine hydrochloride is reduced or eliminated when the drug Is first placed In solution 
and then mixed with complex magnesium aluminum silicate to form an adsorbate. The adsorbate Is then dried 
and used to prepare a chewable mulfilayered tablet. 

20 A procedure for preparing a good tasting medicament adsorbate which may contain up to about 35<W3 by 
weight medicament compound has been unexpectedly discovered. 

This has been achieved by sorbing a solution of medicament dmg and surfactant Into a complex magnesium 
aluminum silicate to fomi a mass which when dried Is an essentially tasteless medicament adsortDate. 
In particular. It has been found that an essentialty tasteless medicament adsortDate Is produced by sorbing 

55 from about 1p/o to about Z50/6 by weight of a medicament drug and from about 0.05o/o to about 4Vo by weight of 
a surfactant from a solution which has been admixed with a complex magnesium aluminum silicate sorbent to 
form a mass. The mass Is dried to form an essentially tasteless adsorbate. 

WhOe the Invention Is not to be limited to theoretical considerations. It is believed that the presence of a 
surfactant In the sorisate solution penmlts deeper and more complete penetration of the sorbate solution into 

30 the sorbent. The surfactant acts by reducing the surface tension of sorbate solution thereby permitting the 
solution to wet and penetrate the sort>ent. TWs effectively increases the Interstitial sorbent surface area in 
contact with the medicament drug. The increased surface area and penetration of the sortDent by the 
medicament drug and surfactant solution results in the formation of an essentially tasteless medicament 
adsorbate. 

35 The medicament and surfactant may be added to the sorbent as a single solution or as separate solutions. 
The sorbent may be added to the medicament and surfactant solution or to individual solutions of medicament 
and surfactant. The order of addition of the components of the adsorbate Is not critlcaL It Is critical, however, 
that the resultant mass of sorbent. solvent, medicament and surfactant be mbced thoroughly untn uniform. This 
may be accomplished by pouring, spraying or related techniques known In the art It Is beHeved that the 

40 sortiing of the medicament-surfactant solution Into the complex magnesium aluminum silicate rendera the 
medicament not available for of^anoleptlc taste prior to passage into the digestive tract and subsequent 
desorptlon by the gastric fluid and enzymes. The taste masking sorptton effect of this invention is superior to 
the taste masking found when a medteament dnjg Is adsorbed' merely from aqueous, organic or mixed 
solvents onto a complex magnesium aluminum silicate. 

45 In the practice of the present Invention, the complex magnesium aluminum silicate Is a standard article of 
commerce. The typical average chemfeal analysis of complex magnesium aluminum silicate, conventionally 
expressed as oxides, maybe represented as follows: 
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Ratio to 

Percent by Weicht Aluminum OytHa 



Silicon dioxide 


55 to 70 


3.2 to 35 




Magnesium oxide 


2.9 to 25 


0.17 to 12.5 


10 


Aluminum oxide 


2.0 to 17 


1 


Ferric oxide 


0,4 to 1.8 






Calcium oxide 


1.1 to 2.4 




15 


Sodium oxide 


1.0 to 3.8 






PotaBsiua oxide 


0.2 to 1.9 






Ignition Loss 


5.5 to 12.6 




SO 



In a preferred embodiment of the Invention, the complex magnesium aluminum silicate has the following 
typical chemical analysis: 



25 



40 



Ratio to 

Percent by Weight Aluminum Oxide 
Silicon dioxide 56 to 59 14.0 to 29.5 ^ 

Magnesium oxide 21 to 24 5,2 to 12.0 

Aluminum oxide 2.0 to 4,0 i 

Ferric oxide 0.4 to 0.6 ^ 

Calcium oxide i.i to 1.5 

Sodium oxide 2.5 to 3,5 

Potassium oxide 0.5 to 1.0 

Ignition Loss 5.5 to 12.6 

The complex magnesium aluminum silicate of this invention is present in an amount from about 66 to about 4S 
99 percent by weight of the final adsorbate complex, in a preferred embodiment, the complex magnesium 
aluminum silicate is present In an amount of about 70 to about 90 percent by weight of the final adsorbate 
complex and most preferably from about 75 to about 85 percent. 

It has been found that the particle size of the complex magnesium aluminum silicate is not critical in 
preparing the adsorbates of this invention. Whife not essential the average particle size of the complex 50 
magnesium aluminum silicate may range from about 10 to about 150 microns. Such products have been found 
suitable to sorb sufficient quantities of the medicament-surfactant solution to prepare acceptable product 

Any solvent may be used In the Inventive process to prepare the adsorbate providing it is capable of 
dissolving the medicament drug and surfactant. Representative solvents Include water; polyhalogenated 
lower hydrocarbons such as chloroform, methylene chloride, ethylene chloride and the like; lower alcohols, 55 
such as methanol, ethanoi. propanol. Isopropanol. butanol and the lllce; aromatic solvents such as benzene 
and toluene, with water being the preferred solvent. 

The medicament drugs used herein may be selected from a wide variety of drugs and their acid addition 
salts. Neutral compounds as well as organic and Inorganic salts may be used provided the drug maintains Its 
medicament value and Is soluble in the solvent Exemplary add salts Include hydrochloride, hydrobromide. eo 
orthophosphate, benzoate. maleate. tartrate, succinate, citrate, salicylate, sulfate and acetate. 

The weight percent of the drug or its acid addition salt thereof based on the weight of the adsorbate is 
preferably from about 1 Vo to about 300/o, and most preferably about 50/o to about 250/0, which amounts will vary 
depending upon the therapeutic dosage pemaitted. 

The medicament drug may be selected from a wide range of unpleasant tasting therapeutic agents and «5 
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mixtures of therapeutic agents. Nonlimiting iilustrattve categories and specific examples Include: 

(a) Analgesics, such as acetaminophen. Ibuprofen, phenacetin, and salicytamide; 

(b) Antiasmatlcs. such as aminopf^line, metaproterenol, epinephrine, and theophylline; 

(c) Antitussives, such as dextromethorphan, dextromethorphan hydrobromide, noscaplne. carbe- 
5 tapentanedtrate, and chlophedianol hydrochloride; 

(d) Antihistamines, such as chlorpheniramine maleate. phenindamine tartrate, pyriiamine maleate. 
doxyfamine succinate, phenyltoloxamine dtrate, diphenhydramine hydrochloride, promethazine, and 
triprolidine; 

(e) Antinauseants. such as dimenhydrinate. and meclizine; 

10 (f) Decongestants, such as phenylephrine hydrochloride, phenylpropanolamine hydrochloride, 

pseudoephedrine hydrochloride, ephedrine; 

(g) Various alkaloids, such as codeine phosphate, codeine sulfate and morphine; 

(h) Laxatives, such as phendphthalein. danthron. pamabrom and bisocadyl; 
(I) Anfi-cholesterolemic and antNIpid agents such as gemfibrozil; 

15 (j) Appetite suppressants such as phenylpropanolamine hydrochloride, and caffeine; 

(k) Central nervous system stimulants such as nicotine; 
(I) Expectorants such as guaifenesin; 

(m) Antl-lnflammatory agents such as isoxicam. meclophenamic acid and naproxen; and 
(n) Nutritional supplements, including vitamins and minerals, such as niacin, pantothenic acid, vitamin 
20 B6. thiamine hydrochloride, riboflavin, potassium iodide, potassium chloride, cupric sulfate, and ferrous 

sulfate. 

Medicaments may be used alone or in combination within the ranges specified above to form the adsorbate. 
In a preferred embodiment the medicament is the expectorant guaifenesin. 

A surfactant is a surface active substance and as used herein is an organic compound consisting of two 
25 parts: a hydrophobic portion, and a hydrophilic portion which renders the compound sufficiently soluble or 
dispersible in water or another polar solvent The comtrined hydrophobic and hydrophilic portions render the 
compound surface-active and thus able to concentrate at the interface between a surfactant solution and 
another phase such as a solid sorbent. Surfectants function to allow solutions to penetrate and wet surfaces. 
The weight percent of the surfactant based on the weight of the adsorbate Is preferably from about 0.05Q^ to 
30 about 2.50/0. and most preferably about 0.05(Vb to about 0.50^ which amounts will vary depending upon the 
surfactant utilized. 

The surfactant may be selected from any of the groups of surface ac^ agents. Nonlimiting Illustrative 
categories and specific examples include: 

(A) nonionic. which do not dissociate, but commonly derive their hydrophilic portion from polyhydroxy 
35 or polyethoxy structures ; such as polyettiylene oxkles. 

(B) anionic, where the hydrophilic portion of the molecule carries a negative charge: such as sodium 
lauryl sulfate, and linear alkyi sulfates, and 

(C) cationic. where the hydrophilic portion of the molecule carries a positive charge: such as cetyl 
pryidinium chloride. 

40 Surfectants may be used alone or In combination within the ranges specified above to form the adsorbate. 
The medicament adsorbate of the invention is prepared by: 

Admixing a complex magnesium aluminum silicate with a medicament drug a surfactant and a sufficient 
amount of solvent to dissolve the medicament drug and surfactant to form a mass containing said medicament 
drug and surfactant in an adsorbed condition. 
45 In a prefenred embodiment, the medicament adsorbate of the invention is prepared by: 

(A) preparing a solution by dissolving the medtoament drug and a surfactant in a solvent, 

(B) sori3ing the medicament drug and surfactant within a complex magnesium aluminum silicate by 
admixing the solution with the complex magnesium aluminum silicate to form a homogenous mass, and 

(C) recovering the medicament adsorbate. 

50 To fonm the medicament drug and surfectant solution, the medicament drug and surfectant are admixed 
with a solvent until they are dissolved. The solvent may be heated to aid dissolution. Preferably the solvent Is 
heated from about 65°C to about 99"C. 

The amount of solvent utilized to dissolve the medicament drug and surfactant will vary depending on the 
sotubiGty of the particular medicament drug and surfactant used to form the adsort>ate. The weight percent of 
55 the solvent used to form the solution based on the medicament adsorbate is from about lOQ/b to about 6(yvb. 
preferably about 15«Vo to about 45P/b, and most preferably atKDUt 20<Vb to about 35% 
In another prefenred embodiment, the medicament adsorbate of the invention Is prepared by: 
Admixing a complex magnesium aluminum silicate with a medteament drug, a surfectant and a sufficient 
amount of solvent to dissolve the medicament drug and hydrate the complex magnesium aluminum silicate to 
60 form a swollen mass containing said drug and surfactant in an adsorbed condition, said solvent having a water 
content of a least about 5QO/o by weight of the solvent, and recovering the medicament adsorbate. 
In a preferred embodiment, the medicament adsorbate of the Invention is prepared by: 

(A) preparing a blenid by admfodng a complex magnesium aluminum silicate with at least an equal weight 
of solvent to fonn a swollen complex magnesium aluminum silicate, 
65 (B) preparing a solution by dissolving the medicament drug and a surfectant in a solvent. 
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(C) sorbing the medicament drug and surfactant wtthin the swollen complex magnesium aluminum 

silicate by admixing theblendwtth the solution to formaswollen mass havingahomogew^^ 

and a water content of at least about 50o/o by weight of the total solvent content. consiswnoy 

(0) recovering the medicament adsorbate. 

To fomi the medicament drug solution, the medicament drug Is admixed with a sohrent until it Is dissolved s 
The solvent may be heated to aid dissolution. Preferably the solvent is heated from about 65« C to alSut99« C 

The amount of solvent utilized to dissolve the medicament drug will vary depending on the solubility of the 
particular medlcariwnt dmg used to fomi the adso*ate. The weight percent irTthe solvent used to f?rm he 
sokjon based on the medKa^ 

4S% and most preferably about 20<yo to about 35% when the adsorbate Is formed J^th swoOen lwdrated w 
complex magnesium aluminum silicate. tiyuiawu w 

When a complex magnesium aluminum silicate-solvent blend is used In the process the complex 
magnesium aluminum silicate and solvent are admixed until the silicate is swollen and Uie mixture Is uniform 
C T£l!^"Tc" ' """"^ "^"^ sZJSTs he^Td 

The amount of solvent utilized to prepare the swollen complex magnesium aluminum silicate-solvent blend 
may vary w.dely but Is generally from about 1 to about 20 times the weight of the conSexT^^^ 
aluminum silicate and preferably from about 5 to about 10 times the weight magnesium 
In another prefenred embodiment, the medicament adsorbate of the Invention is prepared by 
I J«t iHn^^^^-f ["ISl" '*«^°'^"9 the medicament drug and surfactant In an amount of solvent at 
least equal In weight to the amount of complex magnesium aluminum siUcate. said solvent havina a vater 
contentofatleastaboutSOVobyweightofthesolvent. ""uaoiveranavingawater 
«rt2li^^"A«.® J™^'^""!"* ^'"'^ f"** surfactant within a complex magnesium aluminum silicate by 
mJS^SJd magnesium aluminum silicate to form a swollen homogerwus 

(C) recovering the medicament adsorbate. 
^nl^M^hlSr!!®''^ procedure, described above Is utilized, the medicament drug is dissolved In sufficient 
solvent to hydrate and swell the complex magnesium aluminum silicate sorbent. The amount of solvent utilized 
H ""L^ f "''!!'^ ^^^^ ^ 20 times the weight of complex mrgnSZumSS 

Lnd i h™^r soWent.Awater content Of less than about 50o/o will not sufficient hydrate 

and swell the complex magnesium aluminum silicate. ■ 

s^t^'^^£^Vl!!^^^r^^^ 1'^^''^ *° medicament drug and surfactant in a suitable inert 
solvent. The resultant solution Is then sorbed with mixing for about 5 to about 45 minutes Into the comolex 

orSr 1"^' ^'^P'"'' fr^^snesL aluminum silicate solvZ bter^riie r?su£ 

product may be used as Is or optionally removed and dried to a predetemilned solvent content t^f up to about 
20^ and preferably about 2% to about ^S<Vo by weight of the medicament adsorber 

«rt?tLT tlfoT]® K *t°'l."^ P'^P^®'^ ""^y "se or formulated with conventional 

^ Phamiaceuticaliy acceptable carriers, to prepare medicated compositions which offer a 
variety of textures to suit particular applications. Such compositions may be in the f(^m of Ttozenge tablet 
toffee, nougat, chewy candy, chewing gum. suspension, and so forth. The phaZwiM SeSie 
carnei-s may be prepared from a wide range of materials. Without being limited thSenSSeri^s ?nc£ 
diluents, binders and adheslves. lubricants, dislntegrants. colorants, bulking SeXlwlS sweiteners 
and miscellaneous materials such as buffers and adsorbente in orter to pripare rSl^ SSd 

fnS*!!.!!^'*? ^ ""^'"^^ Confectionery material may Include such exempia^ 

substances as lozenges, tablete. toffee, nougat, chewy candy and so forth. In general, the bulidna S S 

s?s:nerpr?du"ct.''' '° '^^^^'^'^ 

In thTfn?^riH''"'"'^K'"*''''1i^''''^*9efomis Intended to be sucte^ 

in the form of various shapes, the most common being flat, circular, octagonal and biconvex forms The 
The hard boiled candy lozenges are prepared from a mixture of sugar and other carbohydrates that are keot 

Uo^^T^^.'^^!^'''^^"- ™' considered a solid syrupTsugWsTner^lV^^^^^^^ 

from 0.5 to about 1.5% moisture. Such materials normally contain up to about 92% com svmo ud to Xut 

SSuL^trcSSnraS^'-fS^^^^^ - ^vonngs. sweetrei. so 

hyd^frrs;?ur-- 
tr;jip!iC°n?nf"*'-'**'^ 
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In contrast, compressed tablet lozenges contain particulate materials and are formed Into structures under 
^ pressure. They generally contain sugars In amounts up to 950^ and typical tablet exclplents such as binders 
and lubricants as well as flavors, colorants and so forth. 
The lozenges may be made of soft confectionary materials such as those contained In nougat These 
5 materials contain two primary components, namely a high bofling syrup such as com syrup or the like, and a 
relatively light textured frappe. generally prepared from gelatin, e^ albumen, milk proteins such as casein and 
vegetable proteins such as soy protein, and the like. The frappe Is generally relatively light and may. for 
example, range in density from about 0^ to about 0.7g/cc. 
By comparison, the high bofling syrup, or 'bob syrup.' is relatively viscous and possesses a higher density. 
10 and frequently contains a substantial amount of sugar. Conventionally, the final nougat composition Is 
prepared by the addition of the "bob syrup" to the frappe under agitation, to forni the basic nougat mixture. 
Further ingredients such as flavorings. oOs, additional sugar and the like may be added thereafter also under 
agitatfon. A general discussion of the composition and preparation of nougat confections may be found In B 
W. Minifie. CHOCOUTE. COCOA AND CONFECTONERY : Science and Technology, 2nd edition. AVI 
15 Publishing Co., Inc., Westport Connecticut, (1980). at pages 424-425. which disclosure is incorporated herein 
by reference. 

Pharmaceutical suspensions of this invention may be prepared by conventional methods long estabflshed in 
the art of pharmaceutical compounding. Suspensions m^ contain conventional adjunct materials employed in 
formulating the suspensions of the art. The suspensions of the present Invention can comprise: 
20 (a) preservatives such as benzoic add, sorbic add, methylparaben. propylparaben and ethylenediaml- 

netetracetfc add (EDTA). Preservatives are generally present In amounts up to about 1«Vb and preferably 
from about 0.05(Vb to about O.SWo by weight of the suspension ; 

(b) buffers such as citric acid-sodium citrate, phosphoric acid-sodium phosphate, and acetic 
acldsodium acetate In amounts up to about Wo and preferably from about 0,05^ to about OJS^o by weight 

25 of the suspension ; 

(c) suspending agents or thickeners such as ceilulosics Oke methylcellulose, carageenans like alginic 
acid and its derivatives, xanthan gums, gelatin, acacia, and microcrystalllne cellulose In amounts up to 
about 200/0 and preferably from about 1% to about ^&Vo by weight of the suspension; 

(d) antifoaming agents such as dimethyl polysiloxane in amounts up to about 0.2Q/b and preferably from 
30 about 0.01% to about 0.1<Wa by weight of the suspension; 

(e) sweeteners indudes those sweeteners both natural and artifldal well known In the art Sweetening 
agents such as monosaccharides, disaccharides and polysaccharides such as xylose, ribose, glucose, 
mannose, galactose, fructose, dextrose, sucrose, maltose, partially hydrolyzed starch or com syrup 
solids and sugar alcohols such as sorbltd, xylltol, mannltol and mixtures thereof may be utilized in 

35 amounts from about 10% to about 60% and preferably from about 20% to about 50o/o by weight of the 

suspension. Water soluble artifrciai sweeteners such as saccharin and saccharin salts such as sodium or 
caldum. cyclamate salts. acesutfame-K, aspartame and the like and mixtures thereof may be utilized in 
amounts from about 0.001 o^ to about 5% by weight of the suspension ; 

(f) flavorants include both rmturai and artificiaJ flavors, and mints such as peppermint menthol, vanilla. 
40 artificial vanilla, chocolate, artificial chocolate, dnnamon. various fruit flavours, both Individual and mixed 

may be utilized in amounts from about 0.6% to about 5% by weight of the suspension; 

(g) colorants useful in the present invention Indude pigments which may be incorporated in amounts of 
up to about 60/0 by weight of the composition. A prefen-ed pigment titanium dioxide, may be Incorporated 
In amount up to about 1%. Also, the colorants may Indude other dyes suitable for food, drug and 

45 cosmetic applications, and known as F.D.&C. dyes and the liTce. Such dyes are generally present In 

amount up to about 0i!5% and preferably from about 0.05% to about 0.2% by weight of the suspension: 

(h) decolorizing agents such as sodium metaWsufite. ascortDte acid and the like may be Incorporated 
Into the suspension to prevent color changes due to aging. In general, amounts up to about 0.250A> and 
preferably 0.05% to 0.2% by weight of the suspension are used; 

50 (I) solubilizers such as alcohol, propylene glycol, polyethylene glycol and the like may be used to 

solubllize the flavors. Solubillzing agents are generally present in amounts up to about 10%; preferably 
from about 2P^ to about 5% by weight of the suspension. 
Pharmaceutical suspensions of the present invention may be prepared as follows: 

(A) admixing the thickener with water heated from about 40*C to about 95"C preferably about 40"C to 
55 about 70^ C to form a dispersion if the thickener Is not water soluble or a solution ff the thickener is water 

soluble, 

(B) admix the sweetener with water to fonn a solution, 

(C) admix the medicament adsorbate wttti ttie ttilckener-water admixture to form a uniform 
thickener-adsorbate composition, 

50 (D) combine tiie sweetener solution vnXh the tiiickener-adsort^ate composition and mix until uniform. 

(E) admix optional Ingredients such as colorants, flavors, decolorants. soIubOizers. antifoaming agents, 
buffers and additional water with the mixture of step (D) to form the suspension. 
Adsorbates utiPized in suspensions and other liquid fomiulations may be prepared in situ. That is. the 
medicament drug and adsorbent are added independently to ttie suspension or solution mixture to fomi ttie 
65 final product The adsortsent ttien sorbs the medicament drug from sdution to fomi tfie medicament 
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adsorbate. 

Pharmaceutical tablets of this Invention may also be In chewable fonm. This form Is particularly 
advantageous because of convenience and patient acceptance. To achieve acceptable stability and quality as 
well as good taste and mouth feel several considerations are important, namely amount of active substance 
per tablet, flavor, compressibility and organoleptic properties of the drug. 5 

The preparation of chewable medicated candy Is by procedures similar to those used to make soft 
confectionary products. This procedure generally involves the formation of a boiled sugar-corn syrup blend to 
which Is added a frappe mixture. The boiled sugar-corn syrup blend may be prepared from sugar and com 
syrup blended In parts by weight ratio of about 90 to 10 to about 10 to 90. This blend is heated to temperatures 
above 121 "^C to remove water and to fomi a molten mass. The frappe is generally prepared from gelatin, egg 10 
albumen, milk proteins such as casein, and vegetable proteins such as soy protein, and the like which are 
added to a gelatin solution and rapidly mixed at ambient temperature to form an aerated sponge like mass. The 
frappe Is then added to the molten candy base and mixed until homogenous at temperatures between 65* C 
and 12rc. 

The medicament adsorbate can then be added as the temperature of the mix is towered to about Q&'C to 15 
about 135**C whereupon additional Ingredients are added such as flavors, and colorants. The formulation Is 
further cooled and formed to pieces of desired dimensions. 

A general discussion of the lozenge and chewable tablet fonms of confectionary may be found In H. A. 
Ueberman and L Lachman. Phamiaceutical Dosage Forms : Tablets Volume 1 , Marcel Dekker, Inc.. New Yorki 
N.Y. at pages 289 to 466 which disclosure Is Incorporated herein by reference. 20 

As used herein, the term chewing gum product means a product containing a chewing gum formulation. In 
general, the chewing gum fonmulatlon will comprise from about 60/0 to about 990/o and preferably 20<Vo to about 
95Vo by weight of the medicated chewing gum product. 

With regard to a chewing gum formulation, such formulations contain a gum base and various additives, 
such as sweeteners and flavors. The gum base employed will vary greatly depending on various factors such 25 
as the type of base used, consistency desired and other components used to make the final product. In 
general, amounts of about 50/0 to about 450/o by weight of the final chewing gum composition are acceptable 
for use In chewing gum compositions with preferred amounts of about I60/0 to about 25% by weight. The gum 
base may be any water-Insoluble gum base well known In the art. Illustrative examples of suitable polymers In 
gum bases Include both natural and synthetic elastomers and rubbers. For example, those polymers which are 30 
suitable In gum bases, Include, without limitation, substances of vegetable origin such as chicle, Jelutong. 
gutta percha and crown gum. Synthetic elastomers such as butadlenestyrene copolymers, isobutylene-iso- 
prene copolymers, polyethylene, polylsobutyllene and polyvinylacetate and mixtures thereof, are particularly 
useful. 

The gum base composition may contain elastomer solvents to aid in softening the elastomer component. 35 
Such elastomer solvents may comprise methyl, glycerol or pentaerythritol esters of rosins or modified rosins, 
such as hydrogenated. dimerized or polymerized rosins or mixtures thereof. Examples of elastomer solvents 
suitable for use herein include the pentaerythritol ester of partially hydrogenated wood rosin, pentaerythritol 
ester of wood rosin, glycerol ester of wood rosin, glycerol ester of partially dimerized rosin, glycerol ester of 
polymerized rosin, glycerol ester of tail oil rosin, glycerol ester of wood rosin and partially hydrogenated wood 40 
rosin and partially hydrogenated methyl ester of rosin, such as polymers of alpha-plnene and beta-plnene; 
terpene resins including polyterpene and mixtures thereof. The solvent may be employed In an amount ranging 
from about IO0/0 to about 750/o and preferably about 45c/o to about 700/o by weight to the gum base. 

A variety of traditional Ingredients such as plastlclzers or softeners such as lanolin, stearic acid, sodium 
stearate, potassium stearate, glyceryl triacetate, glycerine and the like as well as natural and synthetic waxes. 45 
petroleum waxes, such as polyurethane waxes, paraffin waxes and microcrystalllne waxes may also be 
Incorporated Into the gum base to obtain a variety of desirable textures and consistency properties. These 
Individual additional materials are generally employed in amounts of up to about 30o/o by weight and preferably 
In amounts from about 30/o to about 2OO/0 by weight of the final gum base composition. 

The chewing gum composition may additionally Include the conventional additives of flavoring agents, so 
coloring agents such as titanium dioxide, emulsifiers such as lecithin and glyceryl monostearate; and 
additional fillers such as aluminum hydroxide, alumina, aluminum silicates, calcium carbonate, and talc and 
combinations thereof. These fillers may also be used In the gum base In various amounts. Preferably the 
amount of fillers when used will vary from about 40/0 to about 300/o by weight of the final chewing gum. 

In the Instance where auxiliary sweeteners are utilized, the present Invention contemplates the Inclusion of 55 
those sweeteners well known in the art, including both natural and artificial sweeteners. Thus, additional 
sweeteners may be chosen from the following non-llmlting list: 

A. Water-soluble sweetening agents such as monosaccharides, disaccharides and polysaccharides 
such as xylose, ribose, glucose, mannose, galactose, fructose, dextrose, sucrose, maltose, partially 
hydrolyzed starch, or com synip solids and sugar alcohols such as sorbitol, xylltol, mannitol and mixtures 60 
thereof. 

B. Water-soluble artificial sweeteners such as the soluble saccharin salts. I.e.. sodium, or calcium 
saccharin salts, cyclamate salts, acesulfame-K and the like, and the free acid form of saccharin. 

C. Dipeptide based sweeteners such as L-aspartyH-phenylalanlne methyl ester and materials 
described In U.S. Patent No. 3.492.131 and the like. *es 
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In general, the amount of sweetener will vary with the desired amount of sweeteners selected for a particular 
chewing gum. This amount will nomially be 0.001% to about 90% by weight when using an easily extractafale 
sweetener. The water-soluble sweeteners described In category A above, are preferably used In amounts of 
about 250/0 to about 75% by weight, and most preferably from about 50% to about 65% by weight of the final 
5 chewing gum composition. In contrast, the artificial sweeteners descn'bed In categories B and C are used In 
amounts of about 0.005% to about 5.0% and most preferably about 0,05% to about Z5% by weight of the final 
chewing gum composition. These amounts are ordinarily necessary to achieve a desired level of sweetness 
Independent from the flavor level achieved from flavour oils. While water may be added Independently with dry 
sweeteners, ft will generally be added as part of a com syrup or com syrup mixture. 

W Suitable flavorings Include both riatural and artificial flavors, and mints such as peppemilnt. spearmint, 
menthol.. artmcfal vanflla. vanlila, arttfidal chocolate, chocolate, cinnamon, various fruit flavours, both Individual 
and mixed, and the like are contemplated. The flavorings are generally utilized in amounts that will vary 
depending upon the individual flavor, and may, for example, range In amounts of about 0.5% to about 3% by 
weight of the final composition. 

15 The colorants useful In the present Invention, Include the pigments which may be Incorporated In amounts of 
up to about 6% by weight of the composition. A preferred pigment, titanium dioxide, may be Incorporated In 
amounts of up to about 1 % by weight Also, the colorants may Include other dyes suftable for food, drug and 
cosmetic applications, and icnown as F.D. & C. dyes and the Gke. The materials acceptable for the foregoing 
spectrum of use are preferably water-soluble. Illustrative examples Include tiie indigo dye. known as F.D & C 

20 Blue No. 2, which Is the disodlum salt of 6.5-indigotindisulfonIc add. Simllarty. tiie dye known 35 as F.D. & C. 
Green No. 1. comprises a triphenylmethane dye and Is the monosodium salt of 4-[444-etiiyl-p-sulfobenzy- 
lamlno)diphenylmethyIene]-[HN-etfiyl4^-p-sulfoniumben2yl)-2,5-K3ycIohexadi^ A full recitation of all 

F.D. & C. and D. & C. colorants and their corresponding chemical structures may be found in the Kiri^-Othmer 
Encyclopedia of Chemical Technology, 3rd edition, in Volume 6. at pages 561-595. which text is accordingly 

25 Incorporated herein by reference. 

Suitable oils and fats that are usable would include partially hydrogenated vegetable or animal fats such as 
coconut oil. palm kernel oil. beef taltow. lard, and the like. These Ingredients are generally utilized In amounts 
Witt! respect to the comestible product of up to about 7.0% by weight, and preferably up to about 3.5% bv 
weight of the final product. 

30 It is generally believed that as tiie required amount of active substance per structure gets smaller and/or 
less bad tasting, tiie task at aniving at an acceptable formulation becomes easier due to the greater number of 
fonnulations available. Alternatively, extremely bad-tasting and/or high-dose drugs are difficult to formulate 
Into medlcament/chewable tablets. The medicament adsortjates of this invention overcome these difficulties. 
The quantity of adsort^ate used may vary widely depending upon the particular medicament dmg dosage. 

35 Amounts of medicament of about 1 .0 to about 400 mg per medicated dosage are usable dependent upon ttie 
particular medicament. Naturally amounts of medicament adsoriwite used wfll vary depending on ttie 
therapeutic dosage required and the amount of medicament soriijed on the substrate, illustrative examples are 
described below. 

The usual dosage of dextromethorphan hydrobromide is between 10 andSO mg per tablet. Incorporation of 
40 tiie adsorbate into, for example, a candy base is not difficult It is compatible witfi most flavors and Is stable 
over a wide pH range. The dexfromethorphan HBr when added as ttie medicament adsort^ate avoids Its bitter 
taste and flavoring difficulty. 

The usual dosage of phenylpropanolamine hydrochloride Is about 12.5 to 25 mg per tablet The usual dosage 
of guaifenesin Is 100 to 400 mg per tablet The usual dosage of pseudoephedrine hydrochloride Is 15 to 60 mg 
45 per tablet The usual dosage range of chlorpheniramine maleate Is 2 to 4 mg and lends itself easily to 
hicorporatton Into a candy base. Naturally, tiie exact amount used will vary witii the particular application and 
drug. These formulations are not difficult to flavor because ttie adsorbates formed wfth ttiese compounds 
substantially eliminate medicament after-taste. 
The medicament adsori^ate Is generally present wftti the pharmaceutically acceptable canier in an amount of 
SO from about 1 % to about GQo/o by weight of tiie final composition. The exact amount %vlll be dependent upon ttie 
particular medicament and dosage required. 

The present Invention is further Olustrated by the foltowing examples. AH parts and percentages In tfie 
examples and throughout ttie specification and claims are by total weight of the medteament adsortjate unless 
othenvlse Indicated. 

55 The complex magnesium aluminum silicate of Examples 1 to 5 has the foOowlng typical chemical analysis: 
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Ratio to 

. , Percent by Weight Aluminum oviHa 

Silicoa dioxide 56 to 59 14.0 to 29.5 

Magnesium oxide 21 to 24 5.2 to 12.0 * 

Aluminun oxide 2.0 to 4.0 i 

•Ferric oxide 0.4 to 0.6 

Calcium oxide .1.1 to 1.5 

Sodium oxide .2<s to 3.5 

Potassium oxide 0.5 to l.o 

Ignition Loss 5.5 to 12.6 



20 



EXAMPLE 1 
(Inventive Run 1) 

frwwiSwT"'''* demonstrates a method lor preparing a guaifenesin adsorbate according to the process of the 

To 1200 grams of heated water held at about SS'C to about 9S'C Is mixed 1200 grams of complex 25 
magnes^m aluminum silicate The mixing is continued for about 15 minutes until a unlfo^n mlxturo^lte 

To 2000 grams of heated water held at about 85'C to about SS-C Is mixed 270 grams of guaifenesin and TO 
grams of sodium lauryl sulfate until a solution is formed. au-nwiewn ana ou 

The guaifenesin: sodium lauryl sulfate solution Is mixed with the water: complex magnesium aluminum 
silicate mixture until a swollen homogeneous mass Is obtained. The mass is then dried at about 75»C for about 
Se'!!f^alSrt''?OoSJllf '"™®'* *** ^^"^ particulate material having a particle 

An organoleptic evaluation test was performed on the product to detemnine the presence or absence of 
bitterness. The instant product did not exhibit objectionable bitterness or off taste. The adsorbate of this 
example has significantly less bitterness than comparative Example 2. 

EXAMPLE 2 
(Non-inventive Run A) 

«„I!low l^"'® demonstrates a guaifenesin adsorbate prepared by the procedure of Exampfe 1 except that a 40 
surfactant is not present in solution with the guaifenesin. h » w 

To 1200 grams of heated water held at 85-C to about 95-0 is mixed 1200 grams of complex maanesium 
aluminum silicate. The mixing is conUnued for about 15 minutes untfl a uniform mSure results 

soIrtioS^Cd *° ^"^ '® 3"^^ °^ guaifenesin until a 

the guaifenesin solution is mixed with the water: complex magnesium aluminum silicate mixture until a 

honwgeneous mass Is obtained. The mass Is then dried at about /S-C for about 16 hours. The resultant dried 

mass is then mBled to produce a free flowing particulate material having a particle size of about 100 microns 
An organoleptic evaluation test was performed on the product to determine the presence or absence of 

bitterness. The instant product exhibited an acceptable level of bitterness ««»encB w 



EXAMPLE 3 



30 



3S 



4S 



SO 



(Inventive Run 2) 

Inv^ntlo?.""'"'* * preparing a guaifenesin adsorbate according to the process of the ss 

l^o»^^f„**^ *^*f ^'^ ^ ^50 grams of guaifenesin and 60 grams of sodium 
S„i!v^^„nr*f " ^T^- with mixing to 3000 grams of 

SeKnrLrtlfSl™t°H7f^/°'*^^^ eo 
tree flowing particulate material having a particle size of about 100 microns 

hHfrrnt'ff ^1°''!'°^!'"**'^ Perfomied on the product to determine the presence or absence of 

^«™fo h ^^1 P^r'"*'^ "ot exhibit objectionable bitterness or off teste The adsorbate of ttiis 
exampfe has significantiy less bitterness than comparative example 4 «asoroaie 



'65 



9 



0239541 

EXAMPLE 4 



(Comparative Run B, No Surfactant) 

..^M^f?^^^ demonstrates agualfenesin adsorbate prepared by the procedurBof Examples except that a 
surfactant Is not present In solution with the guaifenesin ««""hwo except inai a 

conflnued 10 minutes unffl a homogeneous mass Is obtained. The mass Is then dried JSit 7?C fS.^ 
IL^railS'Sr^'^'^""""'^*^'''"^^^ 

H^r^l^^^ evaluation test was perfomied on the product to detemiine the presence or absence of 
bfttemess. The instant product exhibited an acceptable level of bitterness. P™*""* °^ aosence or 

EXAMPLES 
(Inventive Run 4) 

-hIHII J^"'* demonstrates a method for preparing a coW/slnus/asthma tablet fonnulatlon usina an 
adsorbate prepared according to a process of the Invention with pseudoephedrine hq "^"^ 
The adsorbate m^ be prepared as foUows: k h ■«» nv^i. 

mlLl^^^ ^'^ *° aS-C is mixed 1200 grams of complex 

hJ J?2o Z^f ^"^^ *° ^5°^ 120 grams of pseudoephedS 

Ha and 60 grams of sodium Uuryl sulfate until a soiutton is formed y»jii««jnne 

The pseudoephedrine HChsodium lauryl sulfate solution Is mixed with tha watar comntav ma/m.ci...^ 
STlThou^'?,::''*'"."?^ homogeneous mass Is obtained'^ ^ZsV^i^^^ei^'^Z 
SSfsS^^fSTrmtetnl^^^ 

The following ingredients are mixed in the order indicated: 

wo. laqcedienr.B Ma/Tabl^t: 



I. 


Chlocplieaicamine oaleate 


4.0 


2. 


Pseudoephedcine HCl-10% adsorbate 






. (eo.Omg drug/ tablet 


600.0 


3. 


Microcrygtalline cellulose 


37.3 


4. 


Lactose 


113.0 


5, 


Modified cellulose gum 


2.2 


6. 


Fumed silica 


1.1 


7. 


Stearic acid 


1.3 


8, 


Magnesius stearate 


l.l 






760.0 



Procedure 
EXAMPLE 6 



Inventive Run 5 

KSd: ^ ^ ^'^^ Example 1. The Ingredlente ar« mixed In the order 
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• InqredientB Mg/tablet 



1, 


Guaifenesin - 18.4% adsocbace 


545.0 




(100 mg drug/cablet) 




2. 


Candy base 


3630.5 


3. 


Frappe 


130.0 


4. 


Ccystal sorbitol 


123.0 


5. 


Vegetable fat (palm kernel oil) 


265.0 


6. 


sugar, granulated 


138.0 


7. 


Flavor 


88.5 






4920.0 



Procedure 

Candy base cooked to 132**C is cooled In a kettle to a temperature of 110'*C to 115*C. The frappe and 
sorbitol crystals are then mixed into the base to form a uniform mass. Mixing Is continued until the mass is 
cooled at 73**C to 80'»C. To the uniform mass is added with mixing the vegetable fat. color, and medicament 
adsorbate. The sugar and flavor are combined with mixing and added to the previous blend Mixing Is 
continued until a homogeneous mass is obtained. The product is removed from the kettle, cooled and then 
formed Into 5 gram pieces. The tablet when chewed did not exhibit objectionable medicinal aftertaste due to 
the bitterness of the guaifenesin. 

This Invention being thus descnbed. ft will be obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the spirit and scope of the Invention and all such 
modifications are intended to be included within the scope of the following claims. 



Claims 

1. A medicament adsorbate which comprises: 

a complex magnesium aluminum silicate having sorbed therein a solution of medicament drug and a 
surfactant. ^ 

2. The medicament adsorbate of claim 1 wherein the medicament drug Is present in an amount of 
about 1 to about 360/o by weight and the complex magnesium aluminum silicate Is present In an amount of 
about 660/0 to about 99<Vb by weight, all percents herein are by weight percent of the medicament 
adsorbate. 

3. The medicament adsorbate according to the claims 1 or 2, wherein the surfectant Is present In an 
amount of about 0.05P/b to about 4% by weight of the medicament adsorbate. 

4. The medicament adsorbate according to anyone of the claims 1 to 3 further comprising a solvent 
content up to about 20Vo by weight of the medicament adsorbate. 

5. The medicament adsortsate according to anyone of the claims 1 to 3 further comprising a solvent 
content from about 2Wo to about 150/o by weight of the medicament adsorbate. 

6. The medicament adsorbate according to anyone of the claims 1 to 4, wherein the surfactant Is 
selected from the group consisting of sodium lauryl sulfate, piuronica and mixtures thereof. 

7. The medicament adsorbate according to anyone of the claims 1 to 6, wherein the complex 
magnesium aluminum silicate has the foltowing typical chemical analysis: 
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Ratio to 

Percent bv Weight Aluminum Orid^ 



10 



15 



20 



25 



30 



35 



40 



65 



60 



Silicon dioxide 


- ee 7#| 


J . Z to 3 a 


Magnesium oxide 


2.9 to 25 


0.17 to 12.5 


Aluminum oxide 


2.0 to 17 


1 


Ferric oxide 


0.4 to 1.8 




Calcium oxide 


1.1 to 2.4 




Sodium oxide 


1.0 to 3.8 




Potassium oxide 


0.2 to 1.9 




Ignition Loss 


5.5 to 12.6 




8. The medicament adsorbate according to anyone of the claims 1 to 6, wherefn the complex 
magnesium aluminum sOIcate has the following typical chemical analysis: 


Silicon dioxide 


Percent bv Weiaht 
56 to 59 


Ratio to 
Aluminum Oxide 
14.0 to 35 


Magnesium oxide 


21 to 24 


5.2 to 12.0 


Aluminum oxide 


2.0 to 4.0 


1 


Ferric oxide 


0.4 to 0.6 




Calcium oxide 


' 1.1 to 1. 5 




Sodium oxide 


2.5 to 3.5 




Potassium oxide 


0-5 to 1.0 




Ignition Loss 


5.5 to 12.6 





9. A process for preparing a medicament adsoriaate which comprises: 
admixing a complex magnesium aluminum silicate with a medicament drug, a surfactant and a sufficient 
amount of solvent to dissolve the medicament drug and surfactant to form a mass containing said 
45 medicament drug and surfactant In an adsorbed condition, and recovering the medicament adsorbate. 

10. The process of Claim 9 wherein the solvent is present in amounts from about 1(Wo to about 60<Vb by 
weight of the medicament adsorbate. 

1 1 . The process according to the claims 9 or 10 wherein the medicament drug Is present In an amount of 
about 1 0/0 to about 35 PAj by weight and the complex magnesium aluminum siOcate is present in an amount 

50 of about 65Vo to about 9^ by weight, an percents herein are by weight percent of the medicament 

adsorbate, 

12. The process according to anyone of the claims 9 to 11, wherein the surfactant is present In an 
amount of about 0.05«W> to about 4q/b by weight of the medicament adsortjate. 

13. The process according to anyone of the claims 9 to 12 further comprising drying the mass to a final 
solvent content up to about 2Sfify by weight of the medicament adsort^ate. 

14. The process according to anyone of the claims 9 to 13 wherein the solvent is present in an amount 
from about 1 to about 20 times by weight of the complex magnesium aluminum silicate. 

15. A medicated composition which comprises a phannaceuticaliy acceptable carrier and from about 
10/0 to about 6(m by weight of the final composition of a medicament adsorbate containing a complex 
magnesium aluminum sflicate having sorted therein a medicament drug and a surfactant 

16. The medicated composition of Claim 15 wherein the pharmaceutically acceptable carrier is selected 
from a group consisting of a lozenge, a tablet, suspension, toffee, nougat, chewy candy and chewing 

17. A medicated confectionery product comprising: 
65 a bulking agent of up to about 99<Vb; 
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«i.Ji!LTSShSn«^^ ^ medicament adsorbate comprising: a complex magnesium 

aluminum silicate having sorted therein a medicament drug and a surfactant, 
said medicament adsorbate being admixed in the confectionery product, 
all percents herein are by weight of the medicated confectionery product. 

18. A medicated chewing gum product containing a therapeutically effective amount of medicament drug s 
which comprises: 

a chewing gum composition in an amount up to about 99(Vb comprising; 
a gum base, and 
a sweetener; 

a therapeutically effective amount of a medicament adsorbate comprising a complex magnesium 10 
aluminum silicate having sorbed thereon a dispersion of a medicament drug and a surfactant, 
said medicament adsorbate being admixed in the chewing gum composition, 
all percents herein are by weight of the medicated chewing gum product 

IS 
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50 



35 



40 



45 



50 



55 
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